NPDG experiment enclosure with a quadratic mesh
Nov 26,2001

This calculation uses a quadratic mesh for better accuracy.

The model has horizontal mid plane symmetry.
The fields have an imposed perpendicular boundary condition.
The actual NPDG room also has horizontal mid plane symmetry so thisis not a bad choice.

The requirement for B < 0.03 are met in the field volume .
The gradient requirement is not met.

Generally coils of this type cannot cancel multi-poles aswell as

A current distribution that approximates a cosine theta distribution.

The coail cross section would be about the same as used for these rectangular coils
Or 2 by 2 inches.

A three coil array on acylinder of R=24 inches (or bigger) would cancel al multi-poles
Inside aradius of 60 %.
The quad term would cancel out to maybe 80 % of coil radius.
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L
DBz/Bz < 0.03 good field region is—12 inchesto +12 inches.
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DBMOD/BMOD < 0.03 from 0 <Z<20 inches
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DBMOD / BMOD < 0.03 from —40 <Y <40



I'“\j\

I

ﬁw [ [ ] [
W7

(el
Component: BMOD™10000/8. 365231

0.03

:

7

g

2

g
“Esruzogeris

Post-Processer 7 507




,\

PI‘E!I.EI

¥-400 I-

[ ——

h_\_\_‘_‘—\—\__
Component. BMODT10000/8. 365231
0.03

o

aE

Length Jin
Macnetic LA
g S
or Pat: i
Elec Flux Dan Cm+
Electric field W
Canductivity (S
Current density : A& in
Fowver Y
Force M
Energy W
PROBLEM DATA
\opera? Stworkinpog op3

Post-Processer 7 507

DBMOD/BMOD < 0.03 for —12<X<12 ana —40<Y<40
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DBMOD/BMOD < 0.03 0<Z<20 , -40 <Y <40
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Dbmod/bmod < 0.03 . 0<Z<20 , -12<X<12., Y=0
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Gradient a Y=20, 0<Z<20 , -12<X<12
Grad = Bmod-B(000)/R
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Gradient at Y=20,0<Z<20, -12<X<12




—_——‘_—\—\__
Component: (BMOD™10000-8 38923 SQRTRH+Y™Y +2°Z)
0.003 o

‘ L

r;____J__,d__,,__r———~f——"z;ﬂr_"’____”_FJA_F’

—————— 1 T am
i = "
g Yao. 1
2 g N N £200
B —— —l
TR S TG 1

Qo T

g

2

g
CEgRi<ogrEan

tq ?

393

Theta =00

=00
=00

Gradient <0003 Gaussinch —40<Y <40 , -12<X<12 .Z=0

Post-Processer 7 507




=
2
=

|
i

i a a0

{
11%
|

[ s — 1

Component: (BMOD*10000-8, 38923 SQRTX H+Y*Y +1*L)
-0.003 0

0.003

Jin
Mt ol .
1 LA
Magn Scaler Pat - &
' e g
cme
L2400 Eleckric field % me
i Sine
v Current density : A ine
Fower Wy
. Force M
Erneray o
e — 1 — e
T PROBLEM DATA
— : i i : = — \opera? Stwarkinpdg op’

Gradient < 0.003 gauss/inch , 0<Z<20 , -40<Y <40

Post-Processer 7 507




0.001

0o

4 DE03 | !

I
=

-0.002
Qo003
0004 -
o005/

-0.006

Local ¥ coard oo 0o

Local ¥ coord  -40.0 240
Local Z coord 0o oo

___Component: [ENOD'1IIIIIJ—§$923)‘SQ

0
A
0.
RT|

0
0
0

oo
oo
oo

0.0
YY), Integral = -0 0355248192194

] 00
aillj 40.0

UMITS
Length Jin
Magn Flux Den T
Magretic field A me
Miegn Scelar Pot &
Magn vector Pat: Vb me
Elec Flux Dan Cm+
Electric field W
Canductivity (S
Current density : A& in
Fowver Y
Force M
Energy J

PROBLEM DATA
\opera? Stworkinpadg op3
TOSCA

Ihﬂu:tic
Mon-linear materials
Simulation Mo 1 of 1
75000 elements
138311 nodes

| Modal fields

LOCAL COORDS.
Wocal =00
Ylocal =00
Theta =00

Psi =00

Gradient <0.03 —40<Y <40

Post-Processer 7 507



I]O 1 L " 1 1
0002
0004 [ ; 5
-0.006 F
0008

st 5 N 4 \
amzE Y \
omaE ! "
Q06 3
L8[, Y
002 -/ \
0022 pR
024 f \
0026 & L 1 L

Local X coord  -120 -7
Local ¥ coord 00 g
B

1
=
-

1
-~

1
A
~
",

o000 Ir
oow
ooo |

-2
0.
Local Zcoord 00O 0
 Component: (BMOD*10000-8 36923WSQRT+Y"Y+2°T), Integral = -0 2756923919991

UMITS
Length Jin
Magn Flux Den T
Magretic field A me
Miegn Scelar Pot &
Magn vector Pat: Vb me
Elec Flux Dan Cm+
Electric field W
Canductivity (S
Current density : A& in
Fowver Y
Force M
Energy J

PROBLEM DATA
\opera? Stworkinpadg op3
TOSCA

Magretostatic

Mon-linear materials

Simulation Mo 1 of 1
75000 elements
138311 nodes

| Modal fields

LOCAL COORDS.
Hocal =00
Ylocal =00
Dacal =00
Theta =00

Psi =00

Post-Processer 7 507

Gradient <0.03 —12<X<12 Z+Y+0



